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Description 

Field of the Invention 

[0001] The present invention relates to the field of 
medicine and more particularly to surgery. More specif- 
ically, the present invention relates to surgical devices 
and methods for suturing bodily tissues both for open 
surgical procedures and for endoscopic surgical proce- 
dures. The present invention especially relates to surgi- 
cal devices and methods for joining hollow organs, e.g. 
the anastomosis of the small or large intestines, and 
blood vessels, for joining them together in end-to-end, 
end-to-side, or side-to-side fashion. 

Background of the Invention 

[0002] It is common surgical practice to use bypass 
grafts to help reestablish coronary artery circulation 
when a portion of the coronary artery is stenosed. Such 
a procedure is typically referred to as a Coronary Artery 
Bypass Graft (CABG) procedure. Typically the graft ves- 
sel used in bypassing the stenosed portion of the coro- 
nary artery comprises one or more segments of the pa- 
tient's saphenous vein which is taken from his leg. The 
saphenous vein is dissected free from the leg, its side 
branches tied off or ligated, and the vein removed. The 
vein graft is then washed free of blood, and cut into por- 
tions of suitable length. Each portion is then passed to 
the surgeon who trims the ends of the graft before anas- 
tomosing the graft to the aorta and the coronary artery. 
Other graft vessels such as the radial artery in the arm 
can also be used. In addition, it is common practice to- 
day for the surgeon to redirect one of the internal mam- 
mary arteries (IMA) in the chest to the stenosed portion 
of the left anterior descending (LAD) artery on the heart. 
The end of the IMA near the patient's diaphragm is 
transected, the artery is mobilized by dissection and li- 
gation of side branches, and then the end is joined to 
the LAD, just distal to the blockage. For multiple bypass 
surgery, a combination of the redirection of the IMA and 
the grafting of vessels to the diseased coronary arteries 
is often used. 

[0003] Some surgeons choose to complete all the 
proximal anastomoses to the aorta before commencing 
the distal anastomoses to the coronary arteries. In con- 
trast, others choose to complete the distal anastomoses 
first. Regardless of the order, when undertaking the dis- 
tal anastomoses to the coronary artery, it is important 
that the vessel graft be held steady and adjacent the 
coronary artery, with a minimum of vascular trauma and 
a minimum of visual and surgical obstruction by instru- 
ments in the narrow operative field. 
[0004] The speed of performing such anastomoses 
can become extremely critical as well. Often the coro- 
nary artery is occluded during the procedure so that the 
anastomoses can be performed more easily. It is very 
important to reconnect the supply of blood to artery as 



soon as possible in orderto minimize or prevent damage 
to the patient. Blood vessels are now normally anasto- 
mosed end-to-end or end-to-side by suturing tech- 
niques. Conventionally, to suture two vessels together, 
5 a surgeon passes the pointed tip of a curved suturing 
needle, having a suture attached to the blunt end, 
through the coronary artery wall from inside the lumen. 
The needle is then passed through the graft vessel wall 
from the outside. Then, the surgeon grasps the tip of the 
10 needle which has been forced through the tissues with 
fingers or a needle holder and pulls the needle through 
the tissues, the suture following the curved path of the 
needle. Usually a knot or button is present at the trailing 
end of the suture to anchor the first stitch. After the sur- 
fs geon has pulled the suture entirely through the tissues 
to tension the first stitch, he or she then forces the tip of 
the needle through the coronary artery again, at a loca- 
tion spaced from the first stitch, until the needle again 
goes through the coronary artery and back out through 
20 the graft vessel. Again, he grasps the tip of the needle 
which has been forced through the tissues, applies ten- 
sion to the needle pulls the entire suture through the tis- 
sues to complete the second stitch. This process is re- 
peated again and again , with the surgeon tensioning the 
25 suture after each stitch to draw the tissues together 
thereby creating a running or continuous stitch, com- 
posed of individual thread loops, which extends around 
the graft vessel. 

[0005] Needless to say, such suturing techniques are 

30 a tedious and time consuming task. Suture anastomo- 
ses procedures generally take the skilled surgeon any- 
where from ten to twenty minutes to complete for each 
anastomoses. An example of a device which was de- 
signed to help a physician in performing suturing can be 

35 found in U.S. Patents 5,437,681 issued to Meade et al. 
on August 1, 1995 and 5,540,705 issued to Meade et 
al. on July 30, 1996, both of which are hereby incorpo- 
rated herein by reference. However, there are a number 
of disadvantages to the device disclosed in those refer- 

40 ences. In those devices it is the device itself which drives 
the needle through the tissue. Many physicians do not 
like this design because they like to have more control 
of needle placement and feel the resistance of the nee- 
dle passing through the tissue when doing the proce- 

^5 dure. Surgeons want the speed and efficacy offered by 
the new devices, but also want to maintain the benefits 
of the traditional suturing techniques. 
[0006] Further devices designed to help a physician 
are disclosed in FR 337 579, EP 0 705 569 and US-A- 

so 2 601 564. The last of these discloses a device having 
the features of the preamble of claim 1 appended here- 
to. 

[0007] Presently, there are no known simple, yet fool- 
proof, devices for helping the physician perform the 
55 anastomoses more quickly and with greater precision 
than when using conventional instruments. The present 
invention provides a device and method which over- 
comes the shortcomings of the prior art and helps the 



EP 0 908 141 B1 



3 

physician to suture bodily tissues easily and quickly with 
a single Instrument. It is especially useful for performing 
an easy and quick vascular anastomoses such as for a 
CABG procedure. 

Summary of the Invention 

[0008] In accordance with the present invention there 
is provided a device for assisting a physician in suture 
procedures, wherein the physician is using a needle and 
a suture attached thereto. The device includes a handle 
for holding the device. 

[0009] Extending distally from the handle are a pair of 
arms, right and left. The arms have proximal ends at- 
tached to the handle. The distal ends of the arms have 
grippers attached thereto, for gripping and releasing a 
needle. The device includes at least one means for mov- 
ing the distal ends of the arms closely adjacent to one 
another so as to pass the needle from one gripperto the 
other. Thereafter, the device is able to move the distal 
ends of the arms further apart from one another, without 
any substantial movement of the needle with respect to 
the handle. 

[0010] In accordance with another aspect of the 
present invention, the above described device has right 
and left arms wherein the distal ends of those arms com- 
prise curved sections which extend laterally and distally 
away from the proximal ends of the arms. The device 
would then include a mechanism for rotating the arms 
so as to move the distal ends of the arms closely adja- 
cent to one another so as to pass the needle from one 
gripper to the other. Thereafter, the device would again 
rotate at least one arm so as to move the distal ends of 
the arms away from each other. 

Brief Description of the Drawings 

[001 1 ] The foregoing and other aspects of the present 
invention will best be appreciated with reference to the 
detailed description of the invention in conjunction with 40 
the accompanying drawings, wherein: 

Figures 1-10 depict the sequence of operation of 
the present invention; 

45 

Figure 1 is a perspective view of the present inven- 
tion showing a curved, surgical needle being placed 
into the distal end of the device while the loading 
button is being depressed; 

50 

Figure 2 is an enlarged, partial view of the device 
depicted in Figure 1 , with the trigger and handle top 
removed for clarity; 

Figure 3 is a perspective view of the present inven- 55 
tion and shows the curved, surgical needle held in 
the distal end of the device after the loading button 
has been released, and a portion of the handle top 



and bottom has been cut away to view the barrel; 



Figures 11 A, 11B, 11C, 11 D, and 11 E are distal end 
views of the present invention depicting the se- 
quence shown in Figures 3, 5, 7, 9 and 3 again, re- 
spectively; 

Figures 12A, 12B, 12C,and 12D are alternate views 
of Figures 2 and 4, 6, 8, and 10, respectively; 

Figures 13A, 13B, 13C, and 13D are cut-away 
views of Figures 12A, 12B, 12C, and 12D, respec- 
tively; 

Figures 14A, 14B, and 14C are perspective views 
of the barrel for the clockwise, center, and counter- 
clockwise positions, respectively; 

Figure 1 5 is a enlarged, perspective view of the bar- 
rel depicted in Figure 14B, but with the barrel cover 
removed for clarity; 

Figure 1 6 is a perspective view of the barrel depict- 
ed in Figure 14B, but with the barrel cover and yoke 



Figure 4 is an enlarged, partial view of the device 
depicted in Figure 3, but with the trigger and handle 
s top removed for clarity; 

Figure 5 is a perspective view of the present inven- 
tion, showing the curved, surgical needle held in the 
distal end of the right arm and the distal end of the 
10 left arm swung laterally apart from the right arm after 
the trigger has been actuated to the down position; 

Figure 6 is an enlarged, partial view of the device 
depicted in Figure 5, but with the trigger and handle 
15 top removed for clarity; 

Figure 7 is a perspective view of the present inven- 
tion showing the curved, surgical needle held in the 
distal end of both the right and left arms after the 
20 trigger has been released to the up position; 

Figure 8 is an enlarged, partial view of the device 
depicted in Figure 7, but with the trigger and handle 
top removed for clarity; 

25 

Figure 9 is a perspective view of the present inven- 
tion showing the curved , surgical needle held in the 
distal end of the left arm while the distal end of the 
right arm has been swung laterally apart from the 
30 left after the trigger has been actuated to the down 
position; 

Figure 1 0 is an enlarged, partial view of the device 
depicted in Figure 9, but with the trigger and handle 
35 top removed for clarity; 
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removed for clarity; 

Figures 17A, 17B, and 17C are alternate views of 
the barrel depicted in Figures 14A, 14B, and 14C, 
respectively, with the barrel cover and yoke re- 
moved for clarity, and looking from the proximal end; 

Figure 1 8 is a perspective view of a curved, surgical 
needle in the distal end of the present invention as 
depicted in Figure 5; 

Figure 1 9 is a perspective view of a curved, surgical 
needle in the distal end of the present invention in 
the configuration corresponding to Figure 20A; 

Figures 20A and 20B are top, cross-sectional views 
of the barrel as depicted in Figures 14A and 14B; 

Figure 21 is a side, cross-sectional view of the bar- 
rel together with the loading button in the up position 
as depicted in Figure 2 for the present invention; 

Figure 22 is a side, cross-sectional view of the bar- 
rel together with the loading button in the down or 
actuated position and corresponds to the present 
invention as depicted in Figure 1 ; 

Figure 23 is an exploded, perspective view of all the 
components of the present invention; and 

Figure 24 shows perspective views of the present 
invention as it may be held by a surgeon and de- 
picting a method for its use. 

[0012] The drawings are not necessarily to scale. 

Detailed Description of the invention 

[0013] The suturing device of the present invention 
can be used to suture any type of anatomical tissue 
which may also be sutured using the traditional surgical 
methods described earlier. The device described herein 
is for use through any sufficiently-sized incision into the 
body, such as a mini -thoracotomy, but may also be used 
on external portions of the body such as for plastic sur- 
gery. It should also be clear to one of ordinary skill in the 
art that the present invention can be configured and pro- 
vided with sealing means so as to make it possible to 
use through an endoscopic port. The device described 
herein is shown being used with a surgical needle hav- 
ing a particular radius of curvature. It may also be used 
with needles having other curvature radii or of many oth- 
er shapes and sizes, including ski-shaped and straight 
needles, depending on the surgeon's preference for the 
surgical procedure being performed. 
[0014] Referring now to the figures wherein like nu- 
merals indicate the same elements throughout the 
views there is shown in Figure 1 a suturing device 5 in 



accordance with the present invention. Device 5 in- 
cludes a handle 6 at its proximal end. Handle 6 includes 
a button 1 6 and a trigger 1 7 whose functions will be ex- 
plained in detail below. Handle 6 is essentially a cylin- 

5 drical body which is shaped economically so that a sur- 
geon may comfortably grip it and actuate the button 16 
and trigger 17 with the same hand. The handle top 39, 
the handle bottom 18, the trigger 1 7, and the button 16 
can be made of any substantially rigid, medical grade 

10 material but is preferably formed of a plastic such as 
polycarbonate. As will become apparent, this one hand 
manipulation of the device is advantageous in that it 
frees the surgeon's other hand for holding the tissue or 
other instrumentation. The length of the trigger 17 and 

*s the general shape of the handle 6 may vary from what 
is depicted in Figure 1 in order to accommodate partic- 
ular ergonomic requirements. 
[0015] Extending distally from the handle 6 is a left 
tubular arm 14 and a right tubular arm 15. While the 

20 arms 1 4 and 1 5 are preferably round tubular, substantial 
longitudinal portions of them may have other cross-sec- 
tional shapes such as rectangular tubular or a C-shaped 
channel. The distal portions of arms 14 and 15 each 
have an offset bend section 80, 81 or dogleg so that the 

25 longitudinal axis of the distal arm ends 82, 83 are parallel 
to and offset from the longitudinal axis of the proximal 
arm ends 84, 85. The distal arm ends 82, 83 may differ 
from what is shown in that one or both of them may also 
be slightly angled with respect to the longitudinal axis of 

30 the device ratherthan be parallel to it. For example, both 
distal arm ends could be equally angled in towards each 
other. On the distal tip of left arm 1 4 is left gripper 8 com- 
prising a left gripper head 1 0 and the left arm flange 12. 
Similarly, the distal tip of right arm 15 has a right gripper 

35 9 comprising a right gripper head 11 and the right arm 
flange 13. As will be explained in greater detail below, 
grippers 8 and 9 are designed to alternately grip and 
release needle 1 , as it is being passed from right arm 
15 to left arm 14 and back again. The gripper heads 10, 

40 1 1 and the arms 14,15 may be made of a rigid, medical 
grade material including metal and plastic, but the pre- 
ferred material is stainless steel. 
[0016] The proximal portion of the arms 14, 15 may 
be exposed as shown in Figures 1 , 3 ,5,7 and 9, or may 

45 also be covered partially by the handle top 39 and han- 
dle bottom 1 8 as depicted in Figures 23 and 24. The 
length of the arms 14,15 may vary considerably without 
resulting in a change of the function or usage of the de- 
vice. Both of these variations are limited mostly by the 

so overall rigidity of the device and the ease of manipulat- 
ing it. 

[001 7] A brief and simplified description of howthe de- 
vice 5 works can best be accomplished by referring to 
Figures 11A-11E in conjunction with Figure 1. In Figure 
55 1 1 A the needle has just been loaded into the device so 
that both grippers 8 and 9 are holding the needle and 
the trigger it is in its up position (the trigger is explained 
in greater detail below). Thereafter, trigger 1 7 is pressed 
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down and left gripper 8 releases the needle and swings 
away from the distal end of arm 15 as shown In Figure 
1 1 B. The arc length of this swing motion is the same for 
each full actuation. However, it is possible to vary the 
design of the mechanisms later described so that this 
arc length can be significantly more or less than what is 
shown in Figure 11 B. The needle 1 can now be inserted 
into tissue and brought back out again by the surgeon's 
own action of twisting his wrists or the like. (This method 
of suturing using the present invention is depicted in Fig- 
ure 24.) Now right gripper 9 is on the side of the needle 
insertion site and left gripper 8 is on the side of the nee- 
dle exit site. Therefore, the trigger is now released to its 
up position again so that left gripper 8 can grip the nee- 
dle again as shown in Figure 11C. As the trigger is 
pressed down this time, ft is the right gripper 9 which 
releases the needle and is swung away from the left 
gripper 8 as shown in Figure 11 D. The arc length of this 
motion may be designed also to vary significantly as de- 
scribed for the other gripper. In this position the surgeon 
can now move the needle away from the tissue, pulling 
the suture therethrough so as to complete a stitch. Once 
this is done the trigger is again released so that gripper 
9 grips the needle again and the process can be repeat- 
ed. As will become apparent, the proximal arm ends 84, 
85 never translate laterally with respect to each other. 
The swinging back and forth action of the left and right 
grippers is accomplished by axially rotating the arms 1 4, 
1 5, causing the offset bend sections 80, 81 to move with 
respect to the handle 6. 

[0018] The detail of how the above sequence of op- 
eration is accomplished by device 5 can best be de- 
scribed by referring to Figures 1 , 3, 5, 7 and 9. Each of 
these figures has a corresponding illustration, Figures 
2, 4, 6, 8 and 1 0 respectively, showing an enlarged por- 
tion of the mechanism in the handle 6 which controls the 
opening and closing of the grippers 8 , 9 and the rotation 
of the arms 14, 15. Hereinafter, the needle will be de- 
scribed as being passed from the right gripper 9 to the 
left gripper 8 and then back to the right gripper 9, but it 
is also possible for the needle point to be directed in the 
opposite lateral direction, in which case the needle 
would be passed from the left gripper 8 to the right grip- 
per 9 and then back to the left gripper 8. It should be 
noted also that the traditional surgical technique for 
pitching and catching a needle has been maintained in 
the present invention, in that a twisting motion of the sur- 
geon's hand to penetrate the tissue with the needle as 
well as to pull the needle and trailing suture out of the 
tissue is still required. This is advantageous in that the 
surgeon still controls the precise placement and manip- 
ulation of the needle, yet is able to do so with one device 
rather than with two as when using traditional suturing 
techniques. 

[0019] Referring to Figure 1, a surgical needle with 
trailing suture is shown in the position it would be held 
as it is lowered into the left and right grippers 8 and 9. 
During this step, the button 1 6 is depressed by the sur- 



geon, causing both the left and right gripper heads 10, 
11 to be displaced distally from the corresponding left 
and right arm flanges 12,13, creating a sufficient gap to 
allow loading of the needle. The actual mechanism for 
5 moving the left and right gripper heads will be explained 
in detail below. As will become apparent to those of or- 
dinary skill in art as they read this description, the button 
1 6 can also be pushed in order to load the needle 1 when 
the trigger is in the position shown in Figure 7. 

10 [0020] In Figures 1 and 2, the trigger 1 7 is not yet ac- 
tuated and is in what is hereinafter referred to as its "up" 
position. Figure 2 shows an enlarged view of some of 
the components of the handle and trigger mechanisms, 
with trigger 1 7 and handle bottom 39 removed for clarity. 

15 Two trigger prongs 36 (partially visible in Figure 1, 3, 
and 7) project distally from the bottom side of trigger 1 7. 
These prongs fit slideably into toggle plate recesses 28 
of toggle plate 19. When the trigger is actuated in the 
downward direction, pivoting about trigger pivot 29, the 

20 toggle plate and the trigger distal end move vertically 
together. The trigger is biased in the "up" position by trig- 
ger spring 51 (see Figure 23.) In Figures 1 , 2, since the 
trigger is in the "up" position for this step, the toggle plate 
19 is also in the "up" position with respect to handle 6. 

25 Handle 6 further includes a toggle 23 which is pivotably 
attached to the toggle plate 1 9 and partially resides with- 
in a toggle plate rail 27. Toggle 23 has a left toggle sur- 
face 24 and a right toggle surface 25 (see Figures 8, 
1 0.) In Figure 4, toggle 23 is shown in its full, clockwise 

30 position. 

[0021] Handle 6 further includes a toggle switch 20 
mounted to handle bottom 18 by toggle switch mount 
21 . Toggle switch 20 has a tip 22, which is shown in Fig- 
ure 2 as bearing against right toggle surface 24 and tog- 

35 gie plate rail 27. Toggle switch 20 is attached to switch 
mount 21, and flexes in the lateral direction. However, 
it does not move up or down with respect to the handle. 
It is toggle plate 1 9 that moves up and down with respect 
to the handle. In Figure 2, toggle switch 20 is flexed to 

40 its right-of -center position. Also partially visible in Figure 
2 is cylindrical barrel 30 nested in the bottom handle 18. 
As will be explained later, it is the rotation of this barrel 
about its longitudinal axis which causes the movements 
of the grippers 8, 9, and the arms 14, 15. 

45 [0022] The toggle plate 1 9 and toggle 23 are prefera- 
bly made of a rigid, medical grade plastic such as poly- 
etherimide. The toggle switch 20 functions as a leaf 
spring biased in the central plane position which inter- 
sects the pivot 26 of the toggle 23 and is made of a 

so spring material such as a rigid plastic or preferably, 
stainless steel. 

[0023] Referring now to Figure 3, the button 16 has 
been released so that the left and right gripper heads 
10, 11 move proximally under spring force to hold the 
55 needle tightly against the left and right arm flanges 12, 
13. The position of the left and right grippers as shown 
is hereinafter referred to as the "home" position. As can 
be seen, Figures 2 and 4 are identical because the trig- 
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ger has not been actuated, only button 16 has been de- 
actuated. Therefore, the toggle plate 1 9, toggle 23, and 
toggle switch 20 have not changed position. 
[0024] Now that the surgeon has loaded the needle 
into the grippers 8 and 9, device 5 can be further ex- 
plained by referring to Figure 5. In this figure, the trigger 
has been pressed down by the surgeon, so that the trig- 
ger is now in what is hereinafter referred to as its "down- 
position. In this figure, the entire device has been rotated 
slightly about its longitudinal axis for clarity. By placing 
the trigger in its down position, the needle 1 has. been 
released by left gripper 8 and arm 1 4 has rotated or spun 
about its longitudinal axis so that left arm distal end 83 
has swung away from the right arm distal end 82. Figure 
18 shows a clear, perspective view of the distal portion 
of the present invention shown in Figure 5. In this view 
it can be seen that the left gripper 8 has swung away 
from its home position and is open, thus allowing the 
surgeon to penetrate the tissue with the needle 1 . 
[0025] By referring to Figure 6, one can see the move- 
ment of the toggle plate 1 9 and toggle 23. When the trig- 
ger is pressed down by the surgeon, the toggle plate 1 9 
moves down within handle bottom 18, carrying toggle 
23 with it. As a result, toggle plate rail 27 has moved 
down and away from toggle switch tip 22, allowing tog- 
gle switch 20 to spring laterally to its biased center po- 
sition. 

[0026] At this point in the sequence of operation, the 
needle is ready to be placed into the tissue using the 
same surgical technique as when using a conventional 
needle driver. While the trigger 17 is still being held 
down, the needle tip is placed against the tissue and the 
handle 6 is twisted clockwise about its longitudinal axis 
so that the needle tip penetrates the tissue and exits on 
the opposite side. This step is depicted in Figure 24. 
[0027] After the surgeon has penetrated the tissue he 
needs to pull the suture all the way through to make a 
stitch. This is done by returning the trigger to its up po- 
sition and can best be described by referring to Figure 
7. As seen from that figure, the trigger 1 7 has been re- 
leased to its up position so that the left gripper 8 has 
returned to its home position to grasp the needle 1 , while 
right gripper 9 has maintained its grasp of needle 1 , 
much in the way that it did in Figure 3. However, by re- 
ferring to Figure 8, one can see that the toggle 23 and 
toggle switch 20 are in different positions than that 
shown in Figure 4. As seen from this Figure, the toggle 
plate 19 has again moved upwardly with the trigger 17, 
carrying with it toggle 23. However, during this move- 
ment, toggle switch tip 22 now contacts left toggle sur- 
face 24 (see Figure 4), causing toggle 23 to rotate coun- 
ter clockwise as the trigger 1 7 is released to the up po- 
sition. 

[0028] The next step of the operational sequence is 
the actuation of the trigger 1 7 to its down position again, 
as shown in Figure 9. This causes the right gripper 9 to 
release the needle and causes arm 15 to rotate so that 
its distal end swings away from the left gripper 8. In this 



10 

configuration, it is now possible for the surgeon to use 
the device like a conventional needle holder and to pull 
the needle 1 and its trailing suture (see the third se- 
quence of Figure 24) out of the tissue, thus completing 

5 the stitch through tissue. Corresponding Figure 10 
shows the movement of the toggle plate 19 to its down 
position, allowing the toggle switch 20 to spring to its 
center biased position. The final step of the operational 
sequence is to release trigger 17 and is done after the 

10 distal end of the device is moved away from the tissue 
in order to allow the return of right gripper 9 to its home 
position as shown in Figure 3. The toggle plate 19, the 
toggle 23, and the toggle switch 20 return also to the 
configuration shown in Figures 3 and 4, and the se- 

15 quence may be repeated for another stitch into tissue. 
[0029] Again, Figures 1 1 A - 1 1 E show an end view of 
the left and right grippers 8, 9 and the needle 1 for each 
of the steps of the operational sequence shown in Fig- 
ures 3, 5, 7, 9 and 3 again, respectively. For each step, 

20 the needle 1 is stationary with respect to the device han- 
dle 6; it is always one of the grippers 8, 9 which is moving 
to and from the needle 1 . 

[0030] Figures 12A, 12B, 12C, and 12D are alternate 
views of Figures 2, 6, 8, 10, respectively. The toggle 

25 plate 1 9, toggle 23, switch 20, and barrel 30 are shown 
from the proximal end, and again depict the operational 
sequence. Note that for each step, barrel 30 remains 
centered on the X, Y reference frame axes 74, 75. It is 
the toggle plate 19 and toggle 23 which move vertically, 

30 causing toggle switch 20 to deflect laterally to the left or 
right of its centered position. Barrel 30 rotates either 
clockwise or counterclockwise due to its interaction with 
the up and down movement of the toggle plate 19. As 
will be explained below, rotation of the barrel causes the 

35 rotation of the arms 14 and 15 and the simultaneous ac- 
tuation of grippers 8 and 9. The barrel as shown rotates 
upon the inside of the handle bottom 18. It should be 
appreciated that there are various other features that 
may be designed into the handle and/or onto the barrel 

*o in order to provide rotational support for the barrel, and 
that the embodiment shown is not intended to be limit- 
ing. 

[0031 ] As seen from Figures 1 3A - 1 3D, when the trig- 
ger is first actuated into the down position the barrel ro- 

^5 tates clockwise about 90 degrees. When the trigger is 
released back into the up position, the barrel rotates 
counter clockwise about 90 degrees, back to its original 
position. Thereafter, when the trigger is again fired the 
barrel then rotates counterclockwise about 90 degrees 

50 and when released it rotates clockwise back to its orig- 
inal position. Figures 13A, 13B, 13C, and 13D corre- 
spond to Figures 12A, 12B, 12C, and 12D, respectively. 
The rotation of the barrel is accomplished by the fact 
that the barrel is connected to toggle plate by projection 

55 31 and left and right toggle plate tracks 33, 32. When 
trigger 17 is actuated, the full clockwise orientation of 
the toggle 23 allows the barrel projection 31 to traverse 
the right toggle track 32 (Figure 1 3B) while the full coun- 
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terclockwise orientation of the toggle allows the ban-el 
projection 31 to traverse the left toggle track 33 (Figure 
13D). 

[0032] Figures 14A, 14B, and 14C show the three 
possible positions of the barrel projection 31 due to the 
interaction with the toggle plate 1 9 and the toggle 23 for 
when the trigger 1 7 is in the fully upward or fully down- 
ward position. Figure 14A shows the full clockwise ro- 
tation about the longitudinal axis 62; Figure 14B shows 
the center or "home" position of the barrel; Figure 14C 
shows the full counterclockwise position. Partial views 
of the left arm proximal end 85 and the right arm proxi- 
mal end 84 entering into the distal end of the barrel 30 
are shown. As seen from these figures, the left and right 
arm proximal ends remain in a constant position with 
respect to each other. As mentioned before, movement 
of distal arm ends is caused by the rotation of the arms 
acting upon the offset bend sections 80, 81 . 
[0033] Figure 1 5 corresponds with Figure 1 4B and is 
a perspective view of the assembled components inside 
the barrel 30. Barrel cover 34 has been removed for clar- 
ity. Barrel 30 includes a yoke 43, preferably made from 
a rigid plastic. Cam lid 42 is made from a rigid plastic 
and fits tightly together with the barrel cover 34 to en- 
capsulate the assembly. Yoke 43 houses a left pinion 
assembly 52 and a right pinion assembly 53. The fol- 
lowing components of the left pinion assembly 52 are 
individually depicted in the exploded view of Figure 23: 
a left pinion 44 which is attached to left arm proximal 
end 85; a left cam head 49 which may be metal or plastic 
and fits slideably into left pinion 44 and captures left pin- 
ion spring 46. Likewise, the right pinion assembly 53 in- 
cludes a right cam head 50, right pinion spring 47 (not 
shown in Figure 15), a right pinion 45 (also not shown 
in Figure 15) and right arm proximal end 84. Figure 16, 
wherein the yoke has been removed, has been present- 
ed to show the left and right pinion assemblies 52, 53 
respectively as they interact with the inside of cam lid 
42. Cam heads 49, 50 are attached to cables 40, 41 , 
respectively, which are assembled slideably through 
longitudinal holes in pinions 44, 45. 
[0034] Figures 17A, 17B, 17C correspond with Fig- 
ures 14A, 14B, and 14C, respectively, and show the 
proximal end of the components shown in Figure 16. 
These figures are intended to show how the rotation of 
the barrel 30, and hence cam lid 42 due to their attach- 
ment to one another, causes the rotation of the left and 
right pinion assemblies 52, 53, which in turn causes the 
arms 1 4, 1 5 to rotate in order to swing grippers 8, 9 be- 
tween their two end positions. In Figure 17A, the cam 
lid 42 has been rotated to the full clockwise position due 
to the trigger actuation and the steps described in the 
preceding paragraphs. This cam lid position corre- 
sponds to Figures 5, 6, 12B, and 13B. 
[0035] The cam lid gear teeth 54 mesh with the left 
pinion gear teeth 55 to cause the rotation of the pinion 
assembly 52 about its longitudinal axis 60 as the trigger 
is pressed into its down position. The rotation of pinion 



assembly 52 about its longitudinal axis 60 causes arm 
14 to rotate which in turn causes left gripper 8 to swing 
to the position shown in Figures 5 and 11 B. Simultane- 
ously, right pinion sliding surface 58 of the right pinion 

5 assembly 53 slides along cam lid sliding surface 59, the 
right pinion assembly 53 therefore does not rotate about 
axis 61 , and the right gripper 9 stays in its home position. 
The opposite interaction takes place when the cam lid 
42 is caused to rotate counterclockwise as shown in Fig- 

10 ure 1 7C, causing right gripper 9 to swing away from its 
home position. Figure 1 7B depicts the home position for 
both grippers 8, 9 and occurs when the cam lid gear 
teeth 54 are located in the central position and neither 
the left pinion gear teeth 55 or the right pinion gear teeth 

1 $ 56 are engaged. 

[0036] Before the rotation of the left arm 14 takes 
place, causing the left gripper 8 to swing away from its 
home position, it is necessary for the left gripper 8 to 
release its hold of the needle 1 , while the right gripper 

20 9 maintains its grip. (See Figure 19.) This is also true for 
the when the right arm 15 swings away from its home 
position, that is, the right gripper 9 must first release the 
needle 1 . The timing for the actuation of grippers 8, 9 is 
designed accordingly, and is controlled by the cam 

25 mechanism within the barrel 30. 

[0037] Figures 20A and 20B are longitudinal cross- 
sectional views of the barrel 30, cam lid 42, and yoke 
43, containing the left and right pinion assemblies 52, 
53, as configured in Figures 14A and 14C respectively, 

30 where the section for each was taken through a plane 
intersecting main axis 62 and barrel projection 31 . Re- 
ferring first to Figures 20A and 1 9, left arm proximal end 
85 is attached to left pinion assembly 52 and right arm 
proximal end 84 is attached to right pinion assembly 53. 

35 Left and right pinion assemblies 52, 53 are shown in 
their relative positions within the barrel and are com- 
prised of left and right cam heads 49, 50, and left and 
right pinion springs 46, 47, respectively. The left cam 
head 49 is attached to a left cable 40, which runs through 

40 the entire length of arm 14 where it is attached at its 
distal end to left gripper head 1 0, whereby all three com- 
ponents move together Likewise, the right cam head 50 
is attached to a right cable 41 which is attached to right 
gripper head 11 so that these three components move 

45 together. Compression springs 46 and 47 exert a longi- 
tudinal force such that cables 40 and 41 are usually, un- 
less as otherwise noted below, under tension. 
[0038] Cables 40, 41 are flexible in order to move eas- 
ily in the longitudinal direction through the offset of the 

so distal portion of the left and right arms 14, 15 respec- 
tively, and may be made of a semi-rigid plastic or of met- 
al wire strands. The cables are constrained in the chan- 
nels within the arms so that they also can transmit a 
compressive force sufficient for moving the gripper 

55 heads distalty. 

[0039] In Figures20A,20Bitcanbeseenthatthebar- 
rel 30 has a peripheral cam surface 64 at its proximal 
end. Cam surface 64 is always in contact with the left 



13 

and right cam heads 49 and 50, and the right and left 
pinion cam surfaces 67, 68 are always in contact with 
the cam lid peripheral cam surface 66, due to the longi- 
tudinally outward force of the left and right pinion springs 
46 and 47, 

[0040] In Figure 20A the barrel is rotated in the full 
clockwise position, as also shown in Figures 6, 12B, 
13B, 14A, and 17A. The right pinion spring 47 is assem- 
bled into the barrel partially compressed and is shown 
in Figure 20A for when it has its maximum allowable 
length. The longitudinal force of the spring has caused 
the right cam head 50 to move proximally, thereby mov- 
ing cable 41 and right gripper head 9 proximally. Simul- 
taneously, right pinion 53 has moved distally, causing 
right arm 15 and right arm flange 13 to move distally. 
These two, opposing movements provide a bi-direction- 
al grip on the needle 1 . Again in Figure 20A, the left pin- 
ion spring 46 is at its minimum allowable length because 
the left arm 1 4 was moved in the proximal direction and 
the left cam head 49 was moved in the distal direction. 
This results in the bi-directional separation of the left 
gripper head 10 and the left arm flange 12 as can be 
seen in Figure 19. This separation feature is advanta- 
geous because the needle is centered on the gap be- 
tween the gripper head 1 0 and arm flange 1 2, and there- 
fore allowable variation of needle alignment with the gap 
is greater than if only the gripper head 10 or the arm 
flange 12 were to move alone. This feature facilitates 
"catching" of the needle. Figure 20B shows the opposite 
configuration to that of Figure 20A and corresponds to 
Figure 14C for when the barrel 30 is rotated to the full 
counterclockwise position. The needle is gripped in the 
left gripper 8 and released by right gripper 9, just prior 
to right arm 15 swinging away from the home position. 
[0041] Now turning to Figures 21 and 22, the opera- 
tion of the button 1 6 for the loading and release of needle 
1 from the distal end of the present invention is next de- 
scribed. In Figure 21, which corresponds to Figure 3, 
the needle 1 is gripped by both the left gripper 8 and the 
right gripper 9, both in the home position, the button 16 
is in the full upward or non-actuated position . It is held 
there by the spring forces exerted by the left and right 
pinion springs 46, 47 pushing simultaneously against 
left and right cam heads 49, 50, and against the left and 
right pinions 44, 45, which in turn impart a longitudinally 
directed force on the yoke 43 in the distal direction. A 
yoke ramp surface 73 transmits this force to the button 
ramp surface 72, forcing the button 16 vertically up- 
wards. In Figure 22 which corresponds to Figure 1 when 
the needle 1 may be loaded into or released from the 
grippers 8, 9, the button 1 6 is pushed downwards by the 
surgeon, imparting a longitudinal force in the proximal 
direction onto the yoke 43, which in turn bears against 
left and right pinions 44, 45, causing them to move in 
the proximal direction against the spring forces exerted 
by left and right pinion springs 44, 45, and finally result- 
ing in the movement in the proximal direction of left and 
right arms 14, 15 which are attached to left and right 
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pinions 44, 45. Thus, the respective gaps between the 
gripper heads 10, 11 and the arm flanges 12, 13 in- 
crease equally to a width greater than the diameter of 
the needle being used. The interfacing button ramp sur- 

5 face 72 and yoke ramp surface 73 also serve to key the 
yoke 43 so that it does not rotate when the trigger 1 7 is 
actuated and the barrel 30 and cam lid 42 rotate within 
the stationary handle bottom 18 and handle top 39. 
[0042] Although particular embodiments of the 

10 present invention have been shown and described, 
modification may be made to the device without depart- 
ing from the scope of the present invention as defined 
by the appended claims. 



1 . A device (5) for assisting a physician in suture pro- 
cedures using a needle and a suture attached 
thereto, said device (5) comprising: 



a) a handle (6) for holding said device (5), said 
handle (6) having distal and proximal ends; 

b) right and left arms (14, 15) extending distally 
25 from said handle (6), said arms (14, 15) having 

proximal ends attached to said handle (6) and 
distal ends having grippers (8, 9) attached 
thereto for gripping and releasing a needle, the 
grippers having a gripping state and a releasing 
30 state; and 

c) moving means for moving said distal ends of 
said arms (14, 15) and for passing said needle 
from one gripper (8, 9) to the other without any 
substantial axial movement of said needle with 

35 respect to the handle (6); 

characterised in that: 

d) the right and left arms define a right shaft axis 
and a left shaft axis and the arms (14, 15) are 
rotatable substantially about their shaft axes to 

40 move said distal ends; 

e) said moving means comprises a sequencing 
mechanism comprising a trigger (1 7), a toggle 
(23) and a toggle plate (19), the sequencing 
mechanism being arranged such that: 

45 

(i) in a first state, with the trigger (17) in a 
released position, both grippers (8,9) are 
in a gripping state and are closely adjacent 
one another; 

50 (ii) as the trigger (1 7) is pressed, a first (8) 

of the grippers (8, 9) changes to a releasing 
state and then rotates away from the sec- 
ond (9) of the grippers (8, 9); 

(iii) as the trigger (17) is released, the first 
55 gripper (8) rotates towards the second grip- 
per (9) and then changes to a gripping 
state; 

(iv) as the trigger is again pressed, the sec- 
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ond gripper (9) changes to a releasing 
state and then rotates away from the first 
gripper (8); and 

(v) as the trigger is again released, the sec- 
ond gripper (9) rotates towards the first 
gripper (8) and then changes to a gripping 
state to result in the sequencing mecha- 
nism resuming its first state. 

2. The device according to Claim 1 , wherein said trig- 
ger (17) is on said handle (6). 

3. The device according to Claim 2 and including a 
needle, wherein in the first state wherein said distal 
ends of said arms (14, 15) are closely adjacent one 
another, both of said grippers (8, 9) are engaging 
said needle, in the second state wherein said distal 
end of said left arm (14) has been moved away from 
said distal end of said right arm (15), said first grip- 
per (8) has released its engagement with said nee- 
dle and in the fourth state wherein the trigger (17) 
is in a position corresponding to that of the second 
state, said second gripper (9) has released its en- 
gagement with said needle and has been moved 
away from said distal end of said left arm (14), all 
these states being reached without any substantial 
movement of said needle with respect to the handle 
(5). 

4. The device according to any one of Claims 1 to 3, 
wherein said handle (6) includes a button (16), said 
button (1 6) being connected to a means for opening 
and closing said grippers (8, 9) so as to insert and 
remove a needle to and from said grippers (8, 9). 

5. The device according to any one of the preceding 
Claims, wherein each gripper (8, 9) comprises a dis- 
tal gripper head (10, 11) and a proximal flange (12, 
13), wherein said gripper head and flange (10, 11 , 
12, 13) move adjacent one another for gripping a 
needle and move apart from one another for releas- 
ing a needle. 

6. The device according to Claim 5, wherein both said 
gripper head (1 0, 1 1 ) and said flange (12,13) move 
with respect to said handle (6) when gripping and 
releasing a needle. 



PatentansprOche 

1. Hilfsvorrichtung (5) fur einen Arzt bei Nahvorgan- 
gen unter Verwendung einer Nadel mit daran ange- 
brachtem Nahtmaterial umfassend: 

a) einen Griff (6) zum Halten der Vorrichtung 
(5), wobei der Griff (6) ein distales und ein pro- 
ximales Ende aufweist; 
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b) einen rechten und einen linken Arm (14, 15), 
die sich in distaler Richtung vom Griff (6) aus 
erstrecken, wobei diese Arme (14,15) proxima- 
le, am Griff angebrachte Enden und distale, mit 
Greifern (8, 9) versehene Enden haben, die 
zum Greifen und zur Freigabe einer Nadel die- 
nen und einen Greifzustand und einen Freiga- 
bezustand einnehmen konnen und 

c) eine Bewegungsein richtung zum Bewegen 
der distalen Enden der Arme (14, 15) und zum 
Ubergeben der Nadel von einem Greifer (8, 9) 
zum anderen ohne jegliche wesentliche axiale 
Bewegung der Nadel in bezug auf den Griff (6); 
dadurch gekennzeichnet, daB 

d) der rechte und der linke Arm eine rechte 
Schaftachse bzw. eine linke Schaftachse defi- 
nieren und die Arme (1 4, 1 5) zur Bewegung der 
distalen Enden im wesentlichen urn ihre 
Schaftachsen drehbar sind; 

e) die Bewegungseinrichtung einen Folgeme- 
chanismus mit einem Ausloser (1 7), einem An- 
triebsstift (23) und einer Stifteingriffs-Platte 
(19) umfaBt, welcher derart angeordnet ist, 
daB: 

(i) sich in einem ersten Zustand mit freige- 
gebenem Ausloser beide Greifer (8, 9) in 
ihrem Greifzustand eng beieinander befin- 
den; 

(ii) wenn der Ausloser (17) gedriickt wird, 
ein erster(8) der Greifer (8, 9) in einen Frei- 
gabezustand wechselt und sich dann vom 
zweiten (9) der Greifer (8, 9) weg dreht; 

(iii) wenn der Ausloser (17) freigegeben 
wird, sich der erste Greifer (8) zum zweiten 
Greifer (9) hin dreht und dann in einen 
Greifzustand wechselt; 

(iv) wenn der Ausloser (17) wieder ge- 
driickt wird, der zweite Greifer (9) in einen 
Freigabezustand wechselt und sich dann 
vom ersten Greifer (8) weg dreht und 

(v) wenn der Ausloser (17) wieder freige- 
geben wird, sich der zweite Greifer (9) zum 
ersten Greifer (8) hin dreht und dann in ei- 
nen Greifzustand wechselt mit dem Ergeb- 
nis, daB der Folgemechanismus wieder 
seinen ersten Zustand einnimmt. 

Vorrichtung nach Anspruch 1 , bei welcher sich der 
Ausloser (17) auf dem Griff (6) befindet. 
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3. Vorrichtung nach Anspruch 2 mit einer Nadel, bei 
welcher im ersten Zustand, in welchem sich die di- 
stalen Enden der Arme (14, 15) nahe beieinander 
befinden, beideGreifer (8, 9) an der Nadel anliegen, 
im zweiten Zustand, in welchem sich das distale En- 
de des linken Armes (14) vom distalen Ende des 
rechten Armes (15) weg bewegt hat, dererste Grei- 
fer (8) seine Anlage an der Nadel gelost hat und im 
vierten Zustand, in welchem sich der Ausldser in ei- 
ner Position befindet, die derjenigen des zweiten 
Zustandes entspricht, der zweite Greifer (9) seine 
Anlage an der Nadel gelost hat und sich vom dista- 
len Ende des linken Armes (14) weg bewegt hat, 
wobei alle diese Zustande ohne eine wesentliche 
Bewegung der Nadel in bezug auf den Griff (5) er- 
reicht werden. 

4. Vorrichtung nach einem der Anspruche 1 bis 3, bei 
welcher der Griff (6) einen Knopf (16) aufweist und 
dieser Knopf (16) mit einer Einrichtung zum Offnen 
und SchlieBen der Greifer (8, 9) verbunden ist, urn 
eine Nadel in die Greifer (8, 9) einzusetzen bzw. aus 
diesen zu entnehmen. 

5. Vorrichtung nach einem der bisherigen Anspruche, 
bei welcher jeder Greifer (8, 9) einen distalen Grei- 
ferkopf (10, 11) und einen proximalen Flansch (12, 
13) aufweist, wobei der Greiferkopf und der Flansch 
(10,11,12,13) sich nahe beieinander bewegen, urn 
eine Nadel zu ergreifen und voneinander weg zu 
bewegen, urn die Nadel freizugeben. 

6. Vorrichtung nach Anspruch 5, bei welcher sich so- 
wohl der Greiferkopf (10, 11) als auch der Flansch 
(12, 13) in bezug auf den Griff (6) bewegen, wenn 
eine Nadel ergriffen bzw. freigegeben wird. 



Revendications 

1. Dispositif (5) destine a aider un medecin dans les 
procedures de suture utilisant une aiguille et une 
suture attachee a celle-ci, ledit dispositif (5) 
comprenant : 

a) une poignee (6) poursaisir ledit dispositif (5), 
ladite poignee (6) comportant une extremity 
distale et une extremite proximale ; 

b) des branches droite et gauche (14, 15) 
s'etendant distalement par rapport a ladite poi- 
gnee (6), lesdites branches (14, 15) possedant 
des extremites proximales fixees a ladite poi- 
gnee (6) et des extremites distales possedant 
des dispositifs de prehension (8, 9) fixes a cel- 
les-ci pour la prehension et la liberation d'une 
aiguille, les dispositifs de prehension pouvant 
adopter un etat de prehension et un etat de 
relachement ; et 
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c) un mecanisme de deplacement pour depla- 
cer lesdites extremites distales desdites bran- 
ches (14, 15) et pour passer ladite aiguille d'un 
dispositif de prehension (8, 9) a I'autre sans 

5 aucun mouvement axial substantiel de ladite 

aiguille par rapport a la poignee (6) ; 
Caracterise en ce que : 

d) les branches droite et gauche def inissent un 
axe du corps droit et un axe du corps gauche 

*o et les branches (1 4, 1 5) sont pivotantes de ma- 

niere substantielle autour de leurs axes de 
corps pour deplacer lesdites extremites dista- 
les. 

e) ledit mecanisme de deplacement comprend 
15 un mecanisme de sequence comprenant un 

dispositif de declenchement (17), une articula- 
tion (23) et un support d'articulation (19), le me- 
canisme de sequence etant dispose de telle 
sorte que : 

20 

(i) dans un premier etat, avec le dispositif 
de declenchement (17) dans une position 
relachee, les deux dispositifs de prehen- 
sion (8, 9) sont dans un etat de prehension 

25 et sont en position etroitement adjacente 

I'un par rapport a I'autre ; 

(ii) lorsque le dispositif de declenchement 
(17) est presse, le premier (8) des disposi- 
tifs de prehension (8, 9) change pour un 

30 etat de relachement et s'6loigne par rota- 

tion du second (9) des dispositifs de pre- 
hension (8, 9) ; 

(iii) lorsque le dispositif de declenchement 
(17) est relache, le premier dispositif de 

35 prehension (8) tourne en direction du se- 

cond dispositif de prehension (9), et chan- 
ge pour un etat de prehension ; 

(iv) lorsque le dispositif de declenchement 
est a nouveau presse, le second dispositif 

40 de prehension (9) change pour un etat de 

relachement et s'eioigne par rotation du 
premier dispositif de prehension (8) ; et 

(v) lorsque le dispositif de declenchement 
est a nouveau relache, le second dispositif 

45 de prehension (9) toume en direction du 

premier dispositif de prehension (8) et 
change pour un 6tat de prehension avec 
pour consequence que le mecanisme de 
sequence reprend son premier etat. 

50 

2. Dispositif selon la revendication 1 , dans lequel ledit 
dispositif de declenchement (17) est sur ladite poi- 
gnee (6). 

55 3. Dispositif selon la revendication 2 et incluant une 
aiguille, dans lequel, dans le premier etat dans le- 
quel les extremites distales desdites branches (14, 
15) sont etroitement adjacentes Tune a I'autre, les 
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deux dispositifs de prehension (8, 9) enclenchent 
ladlte aiguille, dans le second etat dans lequel ladite 
extremite distale de ladite branche gauche (14) 
s'est eloignee de ladite extremite distale de ladite 
branche droite (1 5), ledit premier dispositif de pre- 5 
hension (8) a libere son enclenchement avec ladite 
aiguille et dans le quatrieme etat dans lequel le dis- 
positif de declenchement (1 7) est dans une position 
correspondant & celle du second etat, ledit second 
dispositif de prehension (9) a libeYe son enclenche- 10 
ment de ladite aiguille et s'est elotgne de ladite ex- 
tremite distale de ladite branche gauche (14), tous 
ces etats etant atteint sans aucun mouvement 
substantiel de ladite aiguille par rapport & la poignee 
(6). 15 

4. Dispositif selon Tune quelconque des revendica- 
tions 1 &3, dans lequel ladite poignee (6)comprend 
un bouton (16), ledit bouton (16) etant connecte k 

un dispositif d'ouvertureetdefermeturedesditsdis- 20 
positifs de prehension (8, 9) afin d'inserer et de re- 
tirer une aiguille dans et & partir desdits dispositifs 
de prehension (8, 9). 

5. Dispositif selon I'une quelconque des revendica- 25 
tions precedentes, dans lequel chaque dispositif de 
prehension (8, 9) comprend une tete de prehension 
distale (10, 11) et une collerette proximale (12, 13), 
dans lequel lesdites tete de prehension et collerette 

(1 0, 11 , 12, 13) se deplacent en position adjacente 30 
Tune par rapport k I'autre pour saisir une aiguille et 
s'eioignent I'une par rapport a I'autre pour reiacher 
une aiguille. 

6. Dispositif selon la revendication 5, dans lequel la- 35 
dite t§te de prehension (10, 11) et ladite collerette 
(12, 13) se deplacent par rapport k ladite poignee 

(6) lors de la prehension et du rel&chement d'une 
aiguille. 
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